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[57] ABSTRACT 
A conduit bending plane indicator comprising a base, a 
clamp for affixing the indicator to conduit to be bent, 
bubble level indicators to provide an indication that a 
bend in the conduit is coplanar with reference planes, 
and an angle indicator to provide an indication of the 
angle of bend of the conduit. The bubble levels are 
mounted at opposite ends of the base member orthogo 
nally oriented to one another to insure level placement 
of the conduit in a conduit bending device. The angle 
indicator is pivotable and attachable to either side of the 
apparatus to facilitate ease of reading. 

9 Claims, _9 Drawing Figures 
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CONDUIT BENDING PLANE INDICATOR 

BACKGROUND 
1. Field of the Invention 
The present invention relates in general to conduit 

bending, and speci?cally relates to an apparatus which 
is attached to a section of conduit to be bent by a con 
ventional conduit bending tool to provide a visual indi 
cation that a bend is remaining within a referenced 
plane and is not being skewed or forming a dog-leg. 

2. Description of the Prior Art ' 
In the building trades, there is frequently a need for 

bent tubing or conduit to carry utilities such as electri 
cal wiring along the contours and shapes of a building. 
Multiple bends of a single section of conduit are fre 
quently required to avoid a particular obstacle. A gen 
erally U-shaped or “saddle” bend is commonly made in 
the conduit to avoid obstacles impeding a straight run of 
conduit. It is clearly more advantageous to bend the 
conduit at the construction site, so that bends of various 
angles to ?t the particular installation or application 
may be made with greater ?exibility in surmounting 
unforseen obstacles. 

Conventional bending machines exist which may be 
used to form such bends with great angular and planar 
precision, but many of these'machines are very large 
and impracticable for use at a construction site. Other 
types of conventional bending devices have been de 
vised which are much simpler and smaller than the 
heavy-duty machines and which may easily be trans 
ported about a construction site so that bending of tubes 
may be done on-site, but these smaller machines often 
produce inferior bends if not used skillfully. 
The tube bending apparatus disclosed in Gardner, 

U.S. Pat. No. 3,465,560, is a relatively large and immo 
bile machine which provides superior bends because it 
prevents re-positioning of the conduit partway through 
a bending operation. Those skilled in the art will recog 
nize that repositioning a conduit partway through a 
bending operation greatly increases the chance of dis 
placement of the bending plane midway through the 
bend. The result of displacement of the bending plane is 
a twisted bend section or a “dog-leg”, which renders 
the tube useless. 
The patent to Miller, U.S. Pat. No. 3,396,565 dis 

closes a tubing bending apparatus which is relatively 
portable but provides no means for preventing dog-legs. 

‘ A clinometer is frictionally attached to the conduit by 
means of a releasable clamp and provides an indication 
as to the degree of bend of a conduit in the machine. 
However, the clinometer is only suitable for indicating 
the degree of bend and provides no indication of 
whether a dog-leg exists in a particular section of pipe in 
the machine. The Miller apparatus appears to prevent 
dog-legs by'moving the conduit intermittently through 
the bending device with a feeding mechanism which 
advances the conduit in step-by-step increments. A pair 
of clamps alternatively grip and advance the pipe 
through the apparatus thereby preventing displacement 
of the bending plane. The Miller apparatus, however, is 
large, bulky, and expensive due to the intricate clamp 
ing mechanism and hydraulics.- . 
Other means have been proposedfor improving con 

ventional on-site tube bending devices by including an 
angle indicating means. U.S'. Pat. No. 2,932,225 to 
Gardner discloses a bending indicator provided with 
spirit levels which may be attached to the bending appa 
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ratus, thereby enabling the workman to determine the 
degree of bend without the use of other instruments. 
Since the Gardner device is attached to the body of the 
bending‘apparatus, rather than to the conduit, the appa 
ratus does not provide an indication with respect to the 
bending plane of the conduit and is useful only for pro 
viding an indication of the degree of bend of the appara 
tus. 

SUMMARY OF THE INVENTION 

The present invention provides an indicating appara 
tus for ensuring coplanar bends in conduit'bent by a 
small, portable conduit bending machine. The apparatus 
comprises a base, means for fastening the base to_a sec 
tion of conduit to be bent, a plane indicator which pro 
vides an indication that a bend in the conduit is planar in 
a ?rst plane and in a second plane, and an angle indica 
tor which provides an indication of the degree of bend 
of the conduit. 
The invention is attached to the end of a section of 

conduit prior to the insertion of the section into a con 
ventional conduit bending device. Upon insertion in the 
conduit bending device, the conduit is rotated until the 
spirit bubble level is level. As the conduit is bent, the 
operator observes the spirit bubble level and ensures 
that the bend remains copolanar with the reference 
plane established when the conduit was inserted in the 
bending device. , ‘ ' ‘ 

A preferred embodiment of the 2 present invention 
includes a C-clamp for attachment of the apparatus to 
the conduit, two spirit bubble levels which provide an 
indication of the plane of bend in two orthogonal 
planes, and a . rotatable, detachable angle. indicator 
which may conveniently be attached to either side>of 
the apparatus to ensure easy readability by the operator. 

Therefore, it is an object of the present invention to 
provide an improved conduit bending plane ‘indicator 
which provides an indication that a bend being made in 
a section of conduit coplanar with a desired plane of 
bending. \ 

It is another object of the present invention to pro 
vide a conduit bending plane indicator which includes 
an angle indicator to provide an indication of the degree 
of bend of the conduit. ' 7 

It is another object of the present invention to pro 
vide a conduit bending plane indicator having a rotat 
able, detachable angle indicator which may advanta 
geously be removed from one side of the apparatus and 
replaced on the other side of the apparatus, thereby 
assuring easy and convenient readability of the indica 

' tor. 

60 

It is another object of the present invention to pro 
vide a conduit bending plane indicator having a rotat 
able angle indicator attached thereto which 'may be 
pivoted for easy and convenient viewing by the opera 
tor of a conduit bending device. 

It is another object of the present invention to pro 
vide a conduit bending plane indicator having plane 
indicating means attached to the indicator which is 
easily and conveniently viewable by the operator of a 

. conduit bending device. 
I These and other objects and advantages of the pres 
ent invention will be more apparent by reference to the 
following description of a preferred embodiment of the 
present invention and by reference to the attached 
drawings. 1 
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BRIEF DESCRIPTION OF THE DRAWINGS, 
FIG. 1 is a perspective pictorial view of a preferred 

embodiment of the present invention, shown attached 
to the end of a section of conduit. . I 1 . 

FIG. 2 is a- side view of the preferred embodiment 
shown in FIG. 1. 
FIG. 3 is a front view of the preferred embodiment of 

FIG. 1, showing the angle indicator rotated 90 degrees. 
FIG. 4 shows a U'-shaped section of pipe commonly 

called a “saddle” bend, the forming of which may be 
advantageously assisted by using the present invention. 
FIG. 5 is an end view of the pipe of FIG. 4, showing 

a coplanar bend. ‘ 
FIG. 6 is an end view of the pipe shown in FIG. 4, 

showing a non-coplanar bend having a dog-leg. 
FIG. 7 is a perspective and partly broken-away picto 

rial view of the apparatus of FIG. 1, showing how the 
angle indicator may be detached and placed on the 
other side of the base. 
FIG. 8 is a partial sectional view of the base member 

. and mounting member of the preferred embodiment. 
FIG. 9 is a perspective view ‘showing another em 

bodiment of the present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

Referring now to the drawings, in which like numer 
als indicate like parts throughout the several drawings, 
FIG. 1 shows a preferred embodiment of a conduit 
bending plane- indicator l0 constructed in accordance 
with the present invention. The apparatus comprises a 
base member 12 having an upper side 13 and a lower 
side 14. Base member 12 is preferably fabricated from a 
material such as steel, aluminum,’or the like so as to 
impart rigidity to the apparatus. . 
A C-clamp 20 is affixed to the midpoint of the base 

member 12 and is oriented so that the legs of the clamp 
are‘ extending outwardly from the base member parallel 
with the surface of the base member. The clamp 20 is 
attached to the base member 12 by a weld 34 or the like. 
A wing bolt 21 is threaded through a tapped hole 22 in 
the clamp 20. Clamp 20'should be narrow enough to 
allow the clamp to be af?xed to a large variety of con 
duit diameters, but wide enough to allow the threading 
of hole 22 without impairing the structural integrity of 
the clamp. A clamp having a width of between about i 
inches and 3 inch will perform acceptably in the dis 
closed embodiment of the present invention. The C 
clamp 20 in FIG. 1 is shown af?xed to a section of 
conduit 23 so that the clamp and attached base member 
12 are relatively rigid and immobile with respect to the 
conduit. 
A spirit bubble level 30 is affixed to one end of the 

base member 12 so that it is viewable from both the 
upper side 13 and lower side 14 of the base member. 
Bubble level 30 is oriented parallel to the length of the 
base member and thus provides an indication whether 
the length of the base member is level. A similar spirit 
bubble level 31 is af?xed to the end of the base member 
12 opposite bubble level 30 and is oriented orthogonally 
to bubble level 30. Bubble level 31 is also visible from 
both the upper side 13 and lower side ‘14 of the base 
member. Bubble level 31 provides ‘ an indication 
whether the width of the base member is level-in a plane 
orthogonal to the length of the base member. ~ ' - 
An angle indicator 32 is detachably attached to the 

upper side 13 of the base member. The angle indicator 
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4 
may comprise a conventional pendulum clinometer. In 
FIG. 1, the angle indicator is shown so that the angle 
indicated is the angle of the bend of the pipe with re 
spect to the plane indicated by bubble level 31. It will be 
appreciated that when the conduit is level as indicated 
by bubble level 31, the angle of bend indicated by angle 
indicator 31 is 0 degrees. 
Angle indicator 32 is attached to base member 12 

with rotatable detachment means so that the indicator 
may be pivoted 360 degrees without obscuring or ob 
structing bubble levels 30 or 31. A bracket or mounting 
member 33 having snap means (shown more clearly in 
FIG. 7) supports angle indicator 32 on the base member. 
The mounting member preferably has a width in 
contact with the base member which is approximately 
the same width as the angle indicator which ensures 
that the angle indicator is steadily affixed to the base 
member and does not rock from side to side. The snap 
means, which allows both detachment and rotation of 
the angle indicator, is described in. connection with 
FIG. 7. 
FIG. 2 is a side view of the preferred embodiment 

shown in FIG. 1. In FIG. 2, clamp 20 may be seen 
attached to base member 12 by a weld 34. Other means 
for attaching clamp 20 to the base member will occur to 
those skilled in the art. 
FIG. 3 is a front view of the preferred embodiment of 

the present invention shown in FIG. 1. The angle indi 
cator 32 is shown pivoted 90 degrees from the position 
of the angle indicator shown in FIG. 2. Also evident in 
FIG. 3 is a male snap member 35, mounted on the lower 
side 14 of the base, which is used for alternatively at 
taching mounting member 33 and angle indicator 32 to 
the lower side of the base. The mating female snap 
member 36 (seen in FIG. 7) is imbedded flush with the 
bottom of mounting member 33. Consequently, it will 
be understood that angle indicator 32 may be removed 
from the top side 13 of base member 12 by unsnapping 
the female snap member 36 from the second male snap 
member 37 mounted on the top side of the base member, 
and affixed to the male snap member 35 on the lower 
side 14 of the base member, and may be pivoted to suit 
the convenience of the operator when placed on either 
the upper side or the lower side. 
Those skilled in the art will appreciate that other 

means for detachably and rotatably attaching angle 
indicator 32 and mounting member 33 to base member 
12 may be successfully employed in the present inven 
tion. For example, a magnet may be af?xed to mounted 
member 33 flush with the base thereof. The use ~of such 
alternative mounting means for attaching angle indica 
tor 32 to base member 12 while still allowing rotation, 
removal, and replacement on the opposite side is within 
the scope of the present invention. 

In order to use the present invention, the operator of 
a conventional conduit bending device clamps the con 
duit bending plane indicator with C-clamp 20 to the end 
of a conduit to be bent, such as the conduit shown at 23 
in FIG. 1. Wing bolt 21 is tightened against theconduit 
so that the plane indicator is snugly and immovably 
affixed to the conduit. The conduit is then placed in the 
conduit bending device. Prior to bending, the conduit is 
rotated about its axis until the bubble. level 30 indicates 
that the length of base member 12 is level. Bubble level 
31 may also be observed to insure that the conduit is 
level in the orthogonal plane. The operator then begins 
to bend the conduit so that the end of the conduit 23 
moves upwardly in the plane indicated by bubble level 
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30. As the bend is formed/the operator observes bubble 
level 30 and insures that the bubble remains‘be'tween the 
indicators in the bubble level. The angle 'of. the bend is 
read on angle indicator 32. Whenithe desired ‘degree of 
the ?rst bend hasibeen achieved, the operator mayl‘then 
move the conduit forward in the bending "apparatus in 
preparation for any subsequent bends. The plane indica 
tor is kept af?xed to the end of the conduit and is not 
disturbed. » ' - ~ ' ‘~ ' '? 

Upon replacement of the‘conduit in the conduit bend 
ing device for a subsequent ‘bend, the conduit is‘axially 
rotated in the bending device ‘untilv bubble level 30 pro 
vides an indication that the'length’of base member 12 is 
level. The operator may also adjust the conduit so that 
it is level in the orthogonal plane by observing bubble 
level 31. The additional bend is made in a fashion similar 
to the ?rst bend, with the operator observing the level 
in bubble level 30 to insure that the bubble remains 
within the marks in the bubble level. When the desired 
degree of the subsequent bend has been achieved, as 
indicated ‘on angle indicator 32, all resultant subsequent 
bends should be coplanar with the ?rst bend.. 
FIG. 4 shows a U-shaped or “saddle” bend com 

monly employed where a continuous section of conduit 
is desired for an application involving the avoidance of 
an obstacle in the path of the conduit. Four angular 
bends in the conduit are evident, with the ends of the 
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a-i-iswé'ri‘tsiae 1'4‘; ‘As in? the case of the apparatus of 
FlGsflli-kth'eangle indicator is rotatable and may be 
attached to either side of the base member. A C-clamp 
20"‘7af?xe’s’the indicator to' a section of conduit 23' with 
wingjbolt 21"5 chain 42 is attached to base member 12' 
andmay be used for carrying vthe apparatus or for af?x 
ing it to the‘ belt' of the operator. 

In order to use the second embodiment 10’, the indi 
cator is attached to the conduit in a fashion similar to 
that described in connection'with FIGS. 1-7. The con~ 
duit is then placed in the bending device and adjusted in‘ 
the conventional manner until the angle indicator indi 
cates 0 degrees and is visibly freeamoving. The bend is 
made in the manner described above, except that the 
operator uses the angle indicator to indicate both the 
angle of bend and the plane of bend. Those skilled in the 
art will appreciate that conventional pendulum clinom 
eter angle indicators tend to bind or snag if tilted away 
from a vertical plane. Thus, if a bend is formed which 
deviates from the desired vertical plane of bend, the 
angle indicator will tend to bind or snag within its hous 
ing. Thus, a skilled operator may ensure coplanar bend 
ing by making the bends so that the angle indicator 
moves more freely within its housing. , 

It will be understood that the foregoing relates only 
, to preferred embodiments of the present invention dis 

conduit being substantially coaxial after the bends are 
made. 
FIG. 5 is an end view of the saddle bend shown in 

FIG. 4 wherein the conduit bending plane indicator of 
the present invention was successfully employed. It will 
be observed that the bends in the conduit lie coplanar. 
In contrast, FIG. 6 shows an end view of a saddle bend 
wherein the present invention was not used. As is evi 
dent, an angular offset or “dog leg” exists in the saddle 
bend when viewed from the end. Although it may be 
possible to have the ends of the conduit essentially coax 
ial, the dog leg prevents the bent portion of the conduit 
from lying flat against a surface to which the conduit is 
mounted. Those skilled in the art will appreciate that 
the use of the present invention in a conventional con 
duit bending device will prevent dog legs such as the 
one shown in FIG. 6. 
FIG. 7 shows the conduit bending plane indicator of 

FIG. 1 with the angle indicator 32 removed to show the 
female snap member 36. Base member 12 is partially cut 
away to show the male snap member 35 on the lower 
side 14. A male snap member 37 is attached to the upper 
side 13 of the base member, and the similar male snap 
member 35 is attached to the lower side 14 of the base 
member. The mating female snap member 36 is embed 
ded in mounting member 33 ?ush with the base thereof 
so as to receive a male snap member while allowing the 
mounting member to lie ?at on the base member. It will 
be understood that angle indicator 32 may be removed 
from the male snap member 37 on the upper side of the 
base member, and then displaced along line 40 and at 
tached to male snap member 35 on the lower side of the 
base member. 
FIG. 8 is a partial sectional view of mounting mem 

ber 33 which clearly shows how female snap member 36 
receives male snap member 37 when the angle indicator 
is mounted to the upper side of the base member. 
FIG. 9 is a second embodiment 10' of the present 

invention wherein angle indicator 32’ is mounted via 
mounting member 33 and suitable attachment means to 
a circular base member 12' having an upper side 13' and 
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closed herein and that numerous changes and modi?ca 
tions may be made therein without departing from the 
spirit and scope of the invention as described in the 
following claims. 
We claim: 
1. An apparatus for insuring coplanar bends in con 

duit, comprising: 
a base member; 
fastening means attached to said base member for 

rigidly fastening said base member to a section of 
conduit to be bent; 

?rst plane indicating means attached to said base 
member for providing an indication that a bend in 
the conduit is substantially planar in a ?rst plane; 

second plane indicating means attached to said base 
member for providing an indication that a bend in 
the conduit is substantially planar in a second plane 
orthogonal to said ?rst plane; 

gravity sensitive angle indicating means attached to 
said base member for providing an indication of the 
angle of a bend in the conduit; and ‘ 

detachable attachment means for detachably attach 
ing said angle indicating means to said base mem 
ber and allowing said angle indicating means to 
rotate on said base member. 

2. The apparatus of claim 1 wherein said base member 
has an upper side and a lower side, and wherein said 
angle indicating means is alternatively attachable with 
said attachment means to said upper side or said lower 
side of said base member. 

3. The apparatus of claim 2 wherein said detachable 
attachment means comprises: 

a ?rst attachment element associated with said upper 
side of the base member; 

a second attachment element associated with said 
lower side of said base member; and 

a third attachment element associated with said angle 
indicating means and removably engaging either of 
said ?rst and second attachment elements, so that 
said angle indicating means is alternatively attach 
able to either side of said base member. 
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4. The apparatus of claim 1 wherein said fastening 
means comprises a releasable clamp for clamping to 
conduit. 

5. The apparatus of claim 4 wherein said clamp com 
prises a C-clamp having a threaded member for clamp 
ing said C-clamp to conduit. 

6. The apparatus of claim 1 wherein said ?rst plane 
indicating means and said second plane indicating 
means comprise spirit bubble level means. 

7. The apparatus of claim 1 wherein said angle indi 
cating means comprises a pendulum clinometer. 

8. An apparatus for insuring coplanar bends in con 
duit, comprising: ' - 
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8 
ya circular base member having an upper side and a 

lower side; 
a C-clamp attached to said base member for clamping 

I said base member to conduit; 
a pendulum clinometer pivotally attached to said base 
member; 

detachable, rotatable attachment means for pivotally 
and detachably attaching said clinorneter to said 
upper side of said base member or alternatively to 
said lower side of said base member. 

9. The apparatus of claim 8 wherein said attachment 
means comprises snap means. 

i i i ‘K it 


